Abstract: Elevated blood pressure is an important cardiovascular risk factor. Although targets for both diastolic blood pressure (DBP) and systolic blood pressure (SBP) are defi ned by current guidelines, DBP has historically taken precedence in hypertension management. However, there is strong evidence that SBP is superior to DBP as a predictor of cardiovascular events. Moreover, achieving control of SBP is assuming greater importance amongst an aging population. In spite of the growing recognition of the importance of SBP in reducing cardiovascular risk and the emphasis by current guidelines on SBP control, a substantial proportion of patients still fail to achieve SBP targets, and SBP control is achieved much less frequently than DBP control. Thus, new approaches to the management of hypertension are required in order to control SBP and minimize cardiovascular risk. Fixed-dose combination (FDC) therapy is an approach that offers the advantages of multiple drug administration and a reduction in regimen complexity that favors compliance. We have reviewed the latest evidence demonstrating the effi cacy in targeting SBP of the most recent FDC products; combinations of the calcium channel blocker (CCB), amlodipine, with angiotensin receptor blockers (ARBs), valsartan or olmesartan. In addition, results from studies with new classes of agent are outlined.
Introduction
Numerous studies have shown that elevated blood pressure (BP) is a major risk factor for cardiovascular morbidity and mortality. This relationship, which has been demonstrated in a range of patient populations and age groups, is strong and continuous (Kannel et al 1971; MacMahon et al 1990; Stamler et al 1993; Adler et al 2000; Staessen et al 2000; Padwal et al 2001; Lewington et al 2002) .
Blood pressure is a continuous variable with a normal distribution in the population (Padwal et al 2001; Chobanian et al 2003) . Thus, by necessity, any defi nition of 'hypertension' is arbitrary. However, there is a consensus among many of the major guidelines for the treatment of hypertension that individuals with a BP Ն 140/90 mmHg should be regarded as hypertensive, and that attempts should be made to keep BP below this threshold in all individuals (Chobanian et al 2003; Whitworth 2003 ; National Collaborating Centre for Chronic Conditions 2006; Mancia et al 2007) . Systolic and diastolic BP targets are generally lower in patients at high cardiovascular risk and in those with diabetes or renal disease (Chobanian et al 2003; Whitworth 2003; Mancia et al 2007) .
Diastolic BP (DBP) has historically taken precedence over systolic BP (SBP) in the treatment of hypertension. This situation has arisen because early epidemiological and Mourad interventional trials focused primarily on the risks associated with DBP (Black 2004 ), a focus that has infl uenced subsequent clinical practice. However, a number of large, well-validated studies have shown that SBP is a better predictor of cardiovascular risk than DBP in most of the subjects allocated to chronic antihypertensive therapy in clinical practice. In addition to these observations, the increase in life expectancy observed over the last few decades in many developed countries means that the paradigm has shifted towards SBP (Black 2004) .
Elevations in SBP frequently occur without elevations in DBP, a condition known as 'isolated systolic hypertension' (ISH: SBP Ն 140 mmHg, DBP Ͻ 90 mmHg) (Chobanian et al 2003) . Arterial stiffness, endothelial dysfunction, atherosclerosis, and oxidative stress all contribute to the development of ISH, which is the predominant type of hypertension in elderly patients (Thijs et al 2004; Wallace et al 2007) . Since DBP is, by defi nition, normal in patients with ISH, aggressive lowering of DBP may not be an appropriate strategy for this patient group. Moreover, until recently, the development of new antihypertensive agents has focused almost exclusively on mechanisms that lead to decreased DBP, and drugs developed as a result of this strategy may not provide optimal management of elevated SBP. Drugs that have proven to be particularly useful in the treatment of ISH are nitrates, calcium channel blockers (CCBs) and agents that target the renin-angiotensin system (RAS, ie, angiotensin II receptor blockers [ARBs] and angiotensin converting enzyme inhibitors [ACEIs] ) because these agents improve the large artery stiffness and early wave refl ection that are major characteristics of this condition (Franklin 2000) .
Importance of systolic blood pressure
The importance of SBP as a predictor of cardiovascular risk has been demonstrated in a number of studies. This can be clearly seen in the classic meta-analysis of data from 61 prospective observational studies that involved almost 1,000,000 individuals with no vascular disease at baseline carried out (Lewington et al 2002) . This analysis calculated the effect of a 20 mmHg difference in usual SBP on the risk of stroke and ischemic heart disease (IHD). The authors found that for individuals between the ages of 40 and 89 years, a usual SBP value that was lower by 20 mmHg was associated with signifi cantly lower risk of death from stroke (hazard ratios, 0.36-0.67) and IHD (0.49-0.67) (Lewington et al 2002) .
The importance of SBP as a predictor of outcome has also been demonstrated by the Blood Pressure Lowering Treatment Trialists' Collaboration in a study involving data from over 160,000 patients enrolled in placebo-and active-controlled randomized trials of antihypertensive treatment (Turnbull 2003) . This overview showed that the risks of stroke, major cardiovascular events, coronary heart disease (CHD), cardiovascular mortality, and total mortality were related to differences between treatments in SBP (Turnbull 2003) . Similar results were obtained by Staessen et al (2001 Staessen et al ( , 2003 in two meta-analyses that examined the relationship between odds ratios for cardiovascular outcomes and differences in SBP among different antihypertensive agents (Staessen et al 2001 (Staessen et al , 2003 . The results of both meta-analyses led to the conclusion that differences in cardiovascular outcome can largely be attributed to differences in SBP (Figure 1) .
The three studies discussed above (Turnbull 2003; Staessen et al 2001 Staessen et al , 2003 involved analysis of data from hypertensive patients with varying degrees of cardiovascular risk. However, the importance of SBP as a cardiovascular risk factor has also been demonstrated in subgroups of patients at particularly high risk, including those with type 2 diabetes. For example, in the United Kingdom Prospective Diabetes Study, each 10 mmHg reduction in usual SBP was associated with a signifi cant 11% reduction in the risk of myocardial infarction (Adler et al 2000) .
These data demonstrate the strong association between SBP and cardiovascular risk. However, epidemiological data and demographic shifts also serve to emphasize the importance of SBP in the current management of hypertension. For example, data from the 2003-2004 National Health and Nutrition Examination Survey (NHANES) show that ISH is the most common type of hypertension among individuals at high cardiovascular risk (those with pre-existing CVD or with comorbidities that predispose to CVD) (Wong et al 2007) . Moreover, SBP is known to increase gradually with age whereas DBP tends to decrease in elderly individuals (Black 2004) . Isolated systolic hypertension is thus likely to become increasingly prevalent since aging of the population is a feature of both developed and developing countries (Kalache and Keller 2000) . Isolated systolic hypertension is associated with a high risk of cardiovascular events such as stroke (SHEP 1991; Staessen et al 1997; Liu et al 1998; Inoue et al 2007) , and the incidence of such complications can be signifi cantly reduced by effective antihypertensive treatment (SHEP 1991; Staessen et al 1997 Staessen et al , 2000 Liu et al 1998; Waeber 2003) . Approximately 281,000 unnecessary cardiovascular events could be prevented, with a healthcare system cost saving of 1.26 billion (based upon 2002 costing), if the BP of all patients with hypertension in fi ve European countries (France, Germany, Italy, Sweden, and the United Kingdom) was reduced to Ͻ 140/90 mmHg Reduction of SBP with ARB/CCB combination therapy (Hansson et al 2002) . The predominance of ISH in elderly hypertensive patients is likely to explain the observation that the importance of SBP as a predictor of CHD risk increases with age (Kannel et al 1971) .
Superior prediction of cardiovascular risk with systolic blood pressure
Nearly 40 years ago, data from the Framingham Heart Study showed that SBP was more closely associated with risk of CHD than DBP (Kannel et al 1971) . Although DBP was shown to be a more useful predictor of risk in hypertensive patients under 45 years old, for the majority of hypertensive patients, the ability of SBP to predict CHD was not improved by addition of DBP data (Kannel et al 1971) . The superior predictive ability of SBP was more recently confi rmed by the Prospective Studies Collaboration, a meta-analysis of 61 prospective observational studies that recorded BP and cause-specifi c mortality (Lewington et al 2002) . In this study, Lewington et al (2002) found that SBP at baseline was more informative than DBP as a predictor of stroke and IHD mortality. Moreover, the study concluded that, in middle-aged individuals, prolonged reductions in usual SBP of only 2 mmHg would lead to substantial reductions in the incidence of death secondary to stroke (7% reduction) and IHD or other vascular causes (10%) (Lewington et al 2002) .
These fi ndings are supported by those of Stamler et al (1993) who found that SBP had a stronger association with cardiovascular risk than DBP in middle-aged and elderly individuals. At every level of DBP in this population, a higher SBP value was associated with greater cardiovascular risk and lower life expectancy (Stamler et al 1993) . The results of one study, however, demonstrated that gender may be an important factor in determining the extent to which DBP also plays a role in cardiovascular risk in middle-aged patients (Benetos et al 2001) . In this study, although SBP was strongly associated with mortality both in men and women, DBP was also an important predictive factor, but only in women (Benetos et al 2001) .
More recently, Benetos et al (2003) aimed to determine whether the high cardiovascular mortality rate of treated hypertensive patients was due to hypertension or to the presence of associated risk factors and/or diseases. Using cardiovascular mortality data from treated hypertensive patients (n = 8893) and from untreated age-and gender-matched normotensive and hypertensive controls (n = 25,880) enrolled in the Investigations Préventives et Cliniques cohort, Benetos et al (2003) found that the two-fold increase in cardiovascular and coronary mortality that was apparent in treated hypertensive patients persisted after adjustment for cardiovascular risk factors. Adjustment for SBP was necessary to render the mortality rates similar in the two populations. Subsequent inclusion of DBP in the model did not modify the between-group risk ratio. These results indicate that the increased cardiovascular mortality in treated hypertensive patients is mainly due to uncontrolled SBP levels (Benetos et al 2003) (Figure 2) . Systolic BP is also superior to DBP as a predictor of adverse renal outcomes in patients with diabetic nephropathy. Pohl et al (2005) used data from 1590 hypertensive, diabetic patients enrolled in the Irbesartan Diabetic Nephropathy Trial to determine the effects of treatment allocation (irbesartan, amlodipine, or placebo), and baseline and mean follow-up SBP and DBP on progressive renal failure and all-cause mortality. Pohl et al (2005) found that follow-up achieved SBP was the strongest predictor of an adverse renal outcome (doubling of serum creatinine or progression to end-stage renal disease). Moreover, the risk associated with inadequate control of SBP was substantial. Compared with patients who achieved SBP values Ͻ 134 mmHg, those with SBP levels Ͼ 149 mmHg had more than twice the risk of a renal endpoint. Also, values of baseline and achieved SBP that were lower by 20 mmHg were associated with relative risks of 0.79 and 0.52, respectively (Table 1 ). In contrast, there was no relationship between baseline or achieved DBP and progression of renal disease (Table 1) (Pohl et al 2005) . Lowering of SBP was also associated with reduced risk of death. However, although the benefi cial effects of lowering SBP were graded and continuous down to a level of 120 mmHg, the association with adverse renal outcomes showed evidence of a plateau below this level. Moreover, all-cause mortality showed a sharp increase at achieved SBP levels Յ120 mmHg (Pohl et al 2005) . Pohl et al (2005) concluded that a SBP target between 120 mmHg and 130 mmHg seems ideal in this population. . Benetos et al (2003) used data from 8893 treated hypertensive patients and 25,880 untreated age-and gender-matched normotensive and hypertensive control patients to determine the infl uence of hypertension on cardiovascular mortality. Cardiovascular and coronary mortality were two-fold higher in the treated population. After adjustment for systolic blood pressure (SBP) using Cox regression analysis, the differences between the treated and untreated populations decreased from 96% to 14% (cardiovascular mortality, P = 0.05) and from 99% to 16% (coronary heart disease mortality, p = 0.08). Subsequent adjustment for diastolic blood pressure (DBP) had no further effect on the risk ratios.
Reduction of SBP with ARB/CCB combination therapy
It is evident from the data described above that SBP is a more useful predictor of cardiovascular and renal events than DBP, although DBP should also be taken into consideration in younger patients and in women. Achievement of SBP targets should thus be given priority in the majority of patients receiving antihypertensive therapy.
Achievement of systolic blood pressure targets
In spite of the growing recognition that adequate control of SBP is fundamental to reducing cardiovascular risk, a substantial proportion of patients still fail to achieve the target levels defi ned by current guidelines. For example, data from NHANES III show that SBP was controlled to Ͻ 140 mmHg in only 34% of hypertensive patients (treated or untreated) (Franklin et al 2001) . In contrast, 73% of patients achieved DBP control (Ͻ 90 mmHg). More recent NHANES data (2003) (2004) have shown that hypertensive patients who are receiving treatment but who are not at goal tend to be Ն 20 mmHg above their SBP target, and Ͻ 10 mmHg above their DBP target (Wong et al 2007) . This situation is not restricted to the United States. The Evaluation and Interventions for Systolic Blood Pressure Elevation -Regional and Global (EISBERG) project, which analyzed data from more than 17,000 patients in seven countries (Canada, France, Germany, Italy, Spain, United Kingdom, and the United States), found that a substantially higher percentage of patients had DBP controlled to levels endorsed by national guidelines than SBP (Swales 1999) .
Such differences may result, in part at least, from the attitude of physicians, who tended to set less rigorous targets for SBP than DBP. A similar bias was reported in the Hypertension and Diabetes Screening and Awareness (HYDRA) study, which analyzed data from 45,125 primary care patients in Germany (Steckelings et al 2004) . In this study, elevated SBP levels were tolerated by doctors in 51% of affected patients. In contrast, elevated DBP levels were tolerated in only 41% of affected patients.
One might expect the situation to be better in intervention trials, where patient motivation and compliance are likely to be high, and the protocol is likely to emphasize achievement of target BP. However, even under these conditions, control of DBP is achieved more frequently than SBP control. For example, in the Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial (ALLHAT), 67% of patients achieved SBP Ͻ 140 mmHg, whereas 92% achieved DBP Ͻ 90 mmHg (Cushman et al 2002) . Overall control (Ͻ 140/90 mmHg) was recorded in 66% of patients. Similar results were reported from the Controlled ONset Verapamil INvestigation of Cardiovascular Endpoints (CONVINCE) study, in which 69%-71% and 90% of patients maintained control of SBP and DBP, respectively (Black et al 2001) . As in ALLHAT, overall control -which occurred in 67%-69% of patients -was similar to the proportion of patients who achieved control of SBP.
These results from individual studies are confi rmed by those of Mancia and Grassi (2002) who used data from 10 controlled trials to show that far fewer patients achieve the level of SBP control recommended by guidelines than achieve the recommended DBP level (Figure 3) . Overall, DBP Ͻ 90 mmHg and SBP Ͻ 140 mmHg were achieved by approximately 90% and 50% of treated patients, respectively (Mancia and Grassi 2002) . Control of SBP and DBP was even worse among patients with diabetes. However, although the mean achieved DBP level was lower than the target in a number of studies involving diabetic patients, in no study did the mean achieved SBP level reach its target.
The relatively poor control of SBP identifi ed in clinical trials is also apparent in specialist clinics and primary care practice. For example, in a specialist hypertension clinic that documented the effects of managing patients using a 'goal oriented' approach, 63% and 86% of patients achieved SBP Ͻ 140 mmHg and DBP Ͻ 90 mmHg, respectively (Singer et al 2002) . Achieving the level of BP control that is recommended for patients with diabetes proved particularly (Singer et al 2002) . Similar fi ndings have been reported from primary care. For example, in the HYDRA study, 95% of patients with uncontrolled hypertension had elevated SBP levels (Steckelings et al 2004) . In contrast, DBP was elevated in only 50% of patients. The consistent difference in the levels of SBP and DBP control achieved in interventional trials, specialist hypertension clinics, and primary practice suggests that controlling SBP is substantially more diffi cult than controlling DBP. Achieving overall control of BP in patients with ISH is thus particularly challenging. Moreover, SBP must be controlled in this population without excessive lowering of DBP (Յ 60 mmHg), because this degree of DBP reduction has been associated with reduced survival (Protogerou et al 2007) . This point is probably of particular importance in specifi c populations, such as diabetic patients, subjects with overt coronary artery disease and elderly hypertensives in whom attempted lowering of SBP to target levels of less than 130 mmHg is often associated with inordinate lowering of DBP that could lead to an excess in coronary ischemic events (Messerli et al 2006; Peralt et al 2007 Osher and Stern 2008) .
Systolic blood pressure in hypertension guidelines
Current guideline recommendations represent a paradigm shift towards SBP. This change of emphasis has been influenced by the increase in human life expectancy (Kalache and Keller 2000) , by the results of numerous analyses showing that SBP is a better predictor of cardiovascular risk than DBP (Kannel et al 1971; Stamler et al 1993; Lewington et al 2002; Benetos et al 2003; Black 2004) , and by recognition that poor control of SBP is largely responsible for the prevailing low rates of BP control (Lloyd-Jones et al 2000; Hyman and Pavlik 2001) . These factors have led to emphasis of the importance of SBP as a cardiovascular risk factor in the current treatment guidelines of the JNC VII and the World Health Organization/International Society of Hypertension (WHO-ISH) (Chobanian et al 2003; Whitworth 2003) . Indeed, for patients at low-to-medium risk, the WHO/ISH guidelines recommend a target for SBP only (Ͻ140 mmHg). This approach is justified by evidence from the STRAtegies of Treatment in Hypertension: Evaluation (STRATHE) study which showed that Reduction of SBP with ARB/CCB combination therapy if SBP goals are achieved, DBP goals are also likely to be realized. For example, in the STRATHE study, only 3.4% of treated patients with stage 2 hypertension who achieved a SBP Ͻ 140 mmHg retained a DBP Ն 90 mmHg (Waeber and Mourad 2006) . In contrast, 16.6% of patients who achieved a DBP Ͻ 90 mmHg retained a SBP Ն 140 mmHg (Figure 4 ).
New approaches in hypertension management
Despite the fact that the literature shows that SBP is an extremely important target for blood pressure lowering, many physicians remain driven by target achievement for DBP. Hypertension thus remains poorly controlled. However, there have been changes in understanding of the necessary treatment algorithm and it is now well recognized that most patients will require combination therapy, initiated as fi rst line or at least early, to achieve guideline BP targets (Mancia et al 2007) . However, there is an inverse relationship between regimen complexity and patient adherence (Osterberg and Blaschke 2005; Fung et al 2007) , and treatment regimens that involve administration of multiple drugs have consistently been associated with reduced compliance and adherence (Payne and Esmonde-White 2000; Fung et al 2007) . The use of fi xed-dose combinations represents an alternative approach to multiple drug therapy that has been shown to improve patient adherence (Elliott 2002; Bangalore et al 2007) . They also offer the possibility to combine agents with different pharmacological profi les to achieve additive effects with enhanced tolerability. The approach of using fi xed-dose combinations as fi rst-line treatment or earlier in patients with comorbidities that require rapid blood pressure reduction is endorsed by current guidelines (Chobanian et al 2003; Mancia et al 2007) .
A number of fi xed-dose combination therapies are already in clinical use. These include ACEI/CCB ( While there is a paucity of comparative data on the various combinations, the recent results from the Avoiding Cardiovascular Events in Combination Therapy in Patients Living with Systolic Hypertension (ACCOMPLISH) trial (Jamerson et al 2008) gives an insight into the effectiveness of combinations involving CCB relative to those involving a diuretic. The results demonstrated that fi xed-dose ACEI/CCB combination therapy signifi cantly reduced the risk of morbidity and mortality relative to ACEI/diuretic therapy, despite similar BP reductions. It is unclear to what extent these fi ndings are relevant to other fi xed-dose combinations containing diuretic or CCBs; however, it would seem to support the use of fi xed-dose combination therapy involving an agent acting on the RAS, and a CCB in hypertensive patients at high risk of developing coronary ischemic events.
A new strategy that will add to currently available treatment options is a fi xed-dose combination of an ARB with the widely used CCB amlodipine. This promising new approach to treatment is currently represented by olmesartan medoxomil/amlodipine besylate and valsartan/ amlodipine fi xed-dose combinations. Aliskiren, an oral renin inhibitor, represents another approach to the management of Data from the STRAtegies of Treatment in Hypertension: Evaluation (STRATHE) study show that patients who achieve a target systolic blood pressure (SBP) Ͻ 140 mmHg are also likely to achieve a diastolic blood pressure Ͻ 90 mmHg. In contrast, a substantial proportion of patients who achieve DBP Ͻ 90 mmHg fail to achieve adequate control of SBP. As demonstrated by the fi gure, this fi nding is consistent across a range of treatment regimens.
hypertension that has recently become available. Aliskiren is available as monotherapy; a fi xed-dose combination with hydrochlorothiazide (HCTZ) is also available in the United States. Given the importance of controlling SBP, it is important to consider the impact of any new therapy on this aspect of hypertension. Certainly, the studies published to date on the effi cacy of ARB/amlodipine combination therapy suggest that this strategy is capable of producing substantial reductions in SBP. For example, in a randomized, double-blind, placebo-controlled, factorial study involving 1940 patients with a mean baseline seated BP level of 164/102 mmHg, the combination of olmesartan medoxomil (40 mg/day) and amlodipine besylate (10 mg/day) was associated with mean SBP reductions of 30.1 mmHg after 8 weeks of treatment (Chrysant et al 2008) (Table 2, Figure 5 ).
Reductions in SBP approaching this magnitude have been reported in a registration study for valsartan/amlodipine combination therapy. The patients in this trial had less severe hypertension at baseline (mean seated BP, 156.7/99.1 mmHg) (Philipp et al 2007) than those in the olmesartan/amlodipine trial (Chrysant et al 2008) and the mean SBP reduction observed after 8 weeks of amlodipine (10 mg/day)/valsartan (160 mg/day) was 27.8 mmHg (Table 2) (Philipp et al 2007) . This dose is equivalent to the maximal marketed dose of the drug when administered as a fi xed-dose combination in Europe.
The percentage of patients who achieved their target BP was reported in each of these ARB/amlodipine studies. However, the goal criteria in the olmesartan/ amlodipine medoxomil study reflect current guideline recommendations (BP Ͻ 130/80 mmHg for patients with diabetes, Ͻ140/90 mmHg for all others [Chrysant et al 2008] ) and were more stringent than those defined in the valsartan/amlodipine study (DBP Ͻ 90 mmHg or Ն 10 mmHg decrease from baseline [target SBP reduction not defined] [Philipp et al 2007] ). This difference invalidates comparison of goal rate achievement between the two studies. Patients with severe hypertension require more substantial reductions in SBP. However, as demonstrated by Mancia and Grassi (2002) in a summary of data from 10 major clinical trials, higher initial BPs are typically associated with larger reductions during antihypertensive treatment (Figure 3 ). This concept is borne out by the results of a relatively small, recent trial involving patients with a mean baseline BP of approximately 171/112 mmHg (Poldermans et al 2007) . Patients were treated for 6 weeks with amlodipine (5-10 mg/day)/ valsartan (160 mg/day) or lisinopril (10-20 mg/day)/HCTZ (12.5 mg/day). The mean SBP reduction with the amlodipine regimen (n = 64) was -35.8 mmHg and with the lisinopril regimen (n = 66) it was -31.8 mmHg. The proportion of patients achieving SBP goal rates were not reported, but the DBP goal of Ͻ 90 mmHg was achieved by 79.7 and 77.3% in the amlodipine and lisinopril groups, respectively.
The results of these recent clinical trials involving ARB/ CCB combination therapy suggest that this therapeutic strategy offers potent lowering of BP and, in particular, substantial decreases in SBP. Given the strong association between SBP and cardiovascular risk, the advent of ARB/CCB combinations in convenient fi xed-dose formulations provides a useful tool in the management of hypertension, and the consequent reduction of cardiovascular morbidity and mortality.
The SBP and DBP reductions achieved with aliskiren, the fi rst-in-class renin inhibitor, are rather more moderate than those achieved with the ARB/CCB combinations. A recent review of clinical trials involving this agent showed that, in studies of patients with DBP Ն 95 and Ͻ 110 mmHg, aliskiren 150-300 mg as monotherapy or in combination with other antihypertensive agents produced reductions in SBP of between 8.7 and 21.2 mmHg, with approximately one third of these values falling between 14 mmHg and 16 mmHg (Frampton and Curran 2007) . Table 2 shows data from the aliskiren monotherapy and combination therapy trials that demonstrated the largest reductions in SBP.
One approach that may allow targeted control of SBP in the future is the use of advanced glycation endproduct (AGE)-crosslink breakers. Advanced glycation endproducts are believed to contribute to arterial stiffening and endothelial dysfunction, both of which increase with age. In a recent study, Zieman et al (2007) showed that administration of the AGE-crosslink breaker, alagebrium, to patients with ISH was associated with improvements in endothelial function, and that this correlated with reductions in vascular fi brosis. The authors hypothesized that by reducing central arterial stiffness and vascular remodeling, these 'destiffening' agents may lower cardiovascular risk in older adults (Zieman et al 2007) , however more studies are required to confi rm this. Given the relationship between arterial stiffness and cognitive impairment (Hanon et al 2005) , such agents may also lead to improvements in cognitive function in elderly patients. Improvements in cognitive function/reduced rate of decline in elderly patients have been suggested for CCBs and ARBs (Waeber 2003; Hanon et al 2006 Shlyakhto 2007 .
Conclusions
This review has considered the importance of SBP as a predictor of cardiovascular outcome. It is evident from the data presented that SBP is a better predictor of cardiovascular risk than DBP in most of patients treated with BP lowering agents, and is therefore an appropriate target for antihypertensive therapy. This view is shared by current American and International guidelines on the management of hypertension, both of which place more emphasis on control of SBP than DBP (Chobanian et al 2003; Whitworth 2003) . Fixed-dose ARB/CCB combinations offer convenient and potent BP reduction, including powerful reduction of SBP. As a result, these combination treatments are likely to contribute substantially to reducing the risk of cardiovascular events in hypertensive patients.
